Laurus nobilis (Bay leaf), was examined for its capacity to remove hexavalent chromium Cr(VI) poisonous, from aqueous solution. The bio-adsorbent using bay leaf obtained from Laurus nobilis was investigated in batch experiments. The influence of main parameters such as chromium concentration, pH and shaking time are tests. The effect of beginning concentration of Cr(VI) ion (10 to 50 mg/dm ), pH (1 to 6) and shaking time (5 to 180 min) have been reported. The optimum pH was found to be pH 4.. Results show that the most appropriate model was pseudo second-order kinetic and it correlate with the trial statistics well.
INTRODUCTION
The heavy metal is an essential environmental issue because of poisonous influence and collecting during the food chain. The most dangerous heavy metal pollutants such as Cr, Pb, Hg, cd, Ni. Because of contaminants' carcinogenic and mutagenic nature [1] . Discharge effluent containing hexavalent chromium Cr(VI) from different source of industrial are hosted into natural waters like stainless steel production, corrosion control, paint and pigment manufacturing textile, leather tanning [2] . Chromium ion Cr(VI) is most dangerous than Cr(III) and the percentage level of Cr(III) and Cr(VI) ions in aqueous solution are 5 and 0.05 mg/dm, respectively. While Cr(VI) apparently plays an vital part in animal and plant metabolism [3] . There are different methods utilized for remove heavy metal ions from aqueous solution such as chemical precipitation, lime coagulation, reverse osmosis and adsorption [4] . The disadvantages of these methods are long time, complicated and economic expensive because of using expensive reagent and energy requirements. The main aim for this study is investigate the removal of hexavalent chromium and other heavy metal later on using some of local of tree leaves. However, it should be economic inexpensive and environmental friendly. Plants and the tree leaves such as bay leaf have been demonstrated for its activity for cleaning of air pollution in general and equilibrium environment. However, there are few researches have been conducted previously to utilize the tree leaves as aqueous solution cleaner. In the present work Bay leaf (Laurus Nobilis), has been proven for its ability to remove the Cr(VI) from aqueous solution.
MATERIALS AND METHODS

Metal solution
A Cr(VI) standard solution of 500 mg/dm was prepared by dissolving 1.414g of K2Cr2O7 (sigma Aldrich) in 1L of DIW, this standard was utilized for all other preparations. Analytical grade reagents were used throughout this study.
Preparation of adsorbent
Bay leaves (Laurus Nobilis) were randomly collected from local Duhok market( from gara mountain). The bay leaves were pulverized and sieved (500 micrometer) to obtain particles of uniform sizes.
Chemical analysis
Atomic absorption spectroscopy (AAS) was utilized to estimate the concentrations of metal ion in wastewater (AAnalyst200_Perkin Elmer). For the excellence control purpose, deionized water digested and analyzed with every sample group to track any possible contamination source. A triplicate analyzed for every sample and the standard deviation of the reading is (±1%.).
Adsorption Study
Adsorption isotherm experiments were carried out at adsorbent dose (1g/dm) and different Cr(VI) concentrations (10, 20, 30, 40 and 50 mg/L). At each adsorbent dose, each solution was shacked for 120 minutes at pH 4 and at room temperature. The amount percentage of chromium adsorbed onto adsorbent (g), was calculated using the following equation:
……………………………….eq.1 Where C0 is initial concentration (ppm) and Ce is equilibrium of Cr(VI), respectively, V is the volume(L), M is the weight of the adsorbent used (g). The Cr(VI) percent removal R % (adsorption efficiency) was calculated using the following equation:
RESULT AND DISCUSSION
The result indicated that the It was appear that the extreme abstraction of chromium from aqueous solution using (1g/dm) Bay leaf powder as adsorbent happened at pH 4, and the time order for equilibrium was 80 min and the temperature was 25°C. So all batch sorption experiments were done in these conditions.
Influence of pH on chromium adsorption
The pH of the aqueous solution is a significant parameter for the removal of metal ions by adsorption . Scheme 1. Schematic illustration for the removal of Cr (VI) from synthetic solution using natural adsorbents.
In the this work, adsorption of Cr(VI) is considered in the original pH range of (1-6). As shown in the Figure(1) that the lowest adsorption happened at pH 1, a decline in uptake was, in agreement with previous observations [5, 6] 
Influence of shaking time on Cr (VI) adsorption.
The influence of time for removal of Cr (VI) by Bay leaf with a dose of 1g/L concentration is shown in Figure ( 2).There was a rapid adsorption happen when the time reaches to 40 to 80 minutes, then start to decrease and stabilized. The percent removal was 52.56% in the first 40 minutes and maximum removal was 70.41 % in 80 minutes. This may be attributed to saturation of adsorbent surfaces with Cr (VI) followed by adsorption and desorption processes that occur after saturation. 
Influence of original Cr (VI) ion concentration
The influence of initial Cr(VI) ion concentration is studied via using (10, 20, 30, 40 and 50 mg/L) of chromium and dose of 1g/L Bay leaf. The adsorption capacity qe was plot against the concentration of Cr (VI).The relation is revealed for different initial concentration in Figure ( 3). It revealed that, qe increases with increase of concentration of Cr (VI) [7] . Where qe is adsorption capacities of Cr adsorbed (mg g -1 ) at equilibrium and qt at any time t, and k1 is the equilibrium rate constant of pseudo-first order adsorption (min -1 ). The correlation coefficient of plot of log (qe-qt) vs. t, indicated that, the first-order kinetic model do not describe the kinetic data of Cr (VI) adsorption. The true value of qe. gained from trials is 2.76 mg/g. after comparison between the true value of qe and pseudo first-order kinetics the result shown that firstorder kinetics are inadequate to give a good account of the kinetics of Cr(VI) adsorption on bay leaves.
Figure 4. pseudo first -order kinetic for the adsorption
In such cases, the second order kinetics is most reasonable for estimate with the rate equation . The Pseudo second-order equation [8] is expressed in a linear form as follows: Weber and Morris [10] derived the qt and the square root of time, t 1/2 as a rate of diffusion, as shown in equation (7) 
E.FTIR Spectroscopy
The intraction between the target Cr(VI) ion and absorbent was investigated via FT-IR, since the intensity may be reduced due to adsorption onto the surface of the adsorbent. Figure (8 
CONCLUSIONS
An environmental and low cost bio adsorbent is obtainable by bay leaves. The indigenous Bay leaf (Laurus Nobilis) has been recognized as an real adsorbent to remove the poisonous Cr(VI) ions from several kinds of its water samples. However, bio sorption observations that the ability of bay leaf to absorb the high amount of Cr(VI) concentration from waste waters. The optimal pH of the solution is 4 and it is the best pH for absorption of Cr(VI). The first-order, second-order kinetic, Elovich and intraparticle diffusion models have been used for the study of adsorption kinetics. Furthermore, the equilibrium data of adsorption are in matched with the second adsorption. The proposed adsorbent is efficient, environmentally approachable and can diminish the large amount of discharge ion everywhere the small industry worries. 
